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Review Purpose

Show that final design meetsall requirementsallocatedtotheETS

Provide ESDISinsight into ETS development process

Provide ET S userswith moreinformation about ETS capabilities and usability
Providefor Project/user inputtotheET Sdesign

March 8, 1996 ETSDETAILED DESIGN REVIEW
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ESDIS Project Organization
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Key Milestones

¢ MPS

MPSBuild1Demonstration - 4/12/96

»  MPSEngineering Model @ SOC - 8/1/96
¢ HRS

* Build1Demonstration - 5/8/96

- Includes demonstration of SCTGEN capabilities

¢ LRS

* LRSBuild1 Demonstration - 5/29/96

* LRSENgineering Model @ EOC - 9/3/96
¢ SCTGEN

e Build1-4/2/96

e Build2-7/1/96
¢ ETS(MPSLRSHRS)

* Begin Acceptance Testing - 9/30/96

» ESDISProject Ddivery - 12/2/96

NOTE: Detailed schedule provided as separate handout at review

March 8, 1996 ETSDETAILED DESIGN REVIEW



wn—m

March 8, 1996 ETSDETAILED DESIGN REVIEW

Development Status

Joint ESDIS/ETS Action Item list status
» Actionltemlist provided asseparate handout [ 2 Open/54 Recommended for closure/2 Closed]
* A meetingto approveclosureonitemsintheactionitem list will bescheduledinMarch
ETSF&PR
* Approvedby 510CCB
» ETSF&PRwill bedistributed on ETShomepage
*  Preparingfor submissionto 505 CCB
ReviewsHeld SincetheET SSystem Design Review (M ay 1995)
» ETSRequirementsSpecificationreviewsheld October 10and 12,1995
» ETSInitial Design Walk-Throughreviewsheld November 30 and December 13, 1995
» ETSFinal Design Walk-Throughreviewsheld February 2 and 29, 1996
- Minutesand actionitemlistfor M PS/LRSreview distributed February 29
- Minutesand actionitemlistfor HRS/SCTGEN will bedistributed by March 15
- Revised detailed design specification will be distributed on ETS homepage
ETS homepage
* URL: http://esdis.gsfc.nasa.gov/ivv/ets.ntmi
»  Homepage documents will be provided in Adobe Portable Document Format (PDF)
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Significant Changes Since I nitial Design Review

ESDISReshapeimpact on ET Sresultedin decisiontomoveET SHRSand MPSfrom EDOS/WSC to
EDOSGSFC

»  Commonequipment neededfor ET Shigh-ratedatageneration and dataset simul ation precludes
distributing ETS components between WSC and GSFC

o Serid high-ratedatastreamswill betransmittedinto EDOS/GSFCusingETSHRS

» ETSsimulated sciencedataand user-provided spacecraft datawill betransferred to EDOStapesat
EDOS/GSFC, mailed to WSC, and played back into EDOS/WSC using EDOS recorders

e ETSMPSwill transmit serial low-ratedatastreamsinto EDOS/GSFC andwill receivetheEDOS
transmitted forward link data

ETSsensitivity level will changefrom Level 1toLevel 2tocomply with ESDISsecurity policy
* Requireschangesto ETSsecurity requirementsinLevel 2and L evel 3requirementsdocuments

» ETSwill needto comply with applicableprovisionsin ECS Security Planand NASA AlSHandbook
(NHB2410.9A)

» ETSsystemlevel requirements(Level 4) will beadded, following an assessment of applicable
documents and approval by the ESDIS Project security organization

TwoL evel 3requirement changesmadetoETSF& PR

* Requirement added (3.1.24) to provide the capability to encapsulate user-provided AM-1 science
packetsand raw sensor datain CCSDS CADUsfor transmission

» ETSfacility requirement for power (4.1.3) changed from 10Kw to 20K w, based on arecent reeval uation
of ETS power requirements
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System Architecture

WS - Workstation
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t
Acronyms: Data
C&S - Control & Status B ?fated
CMD - Command ere
HRS - High-Rate System L R S Data
LRS - Low-Rate System VME
MPS - Multimode Portable System OMD
SIC - Spacecraft OMD
TRS - Tape Recorder Subsystem
VHS - VME High-Rate Subsystem
VLS - VME Low-Rate Subsystem ETS @ EOC M P S
VME - Versa Module Eurocard \\j
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ETS Smulators

M ultimode Portable Smulator (MPS) -- low fidelity spacecraft smulator to support testing of forward-link
and non-sciencereturn-link processing

* Generateandtransmit low-rate spacecraft dataasCADUs(for input to EDOS), asCADUsin Nascom 4800-
bit blocks (for input to EBnet asif from acontingency site), and as packetsin EDUs (for input to EOC)

* Receiveandverify spacecraft commandsin CLTU bitstream, 4800-bit bl ocks, or command datablocks
* UseAM-1projectdatabase (PDB) to generatetelemetry and verify commands
* SimulateEDOSdataformats, rate buffered datafiletransfersto EOC, EDU headers,and OMDs
High-Rate System (HRS) -- EOSDISreturn-link science data processing and interface test tool
 Simulate TGT transmission of up totwo 150 Mbpsdatastreamsfor input to EDOS
* SimulateEDOStransmissionof datasetstotestinterfacewithDAACs
* SimulateDAACreceptionof datasetstotestinterfacewithEDOS
*  Process SCITF-recorded spacecraft data to generate EDOS compatible data sets
L ow-RateSystem (L RS) -- functional EDOSinter facebetween theEOC and either theSCITF or SSIM
» Perform EDOS return-link processing on low-rate CADUs received from SCITF or SSIM

- Perform frame synchronization, Reed-Solomon decoding and error correction, packet reassembly,
CLCW extraction, EDU construction, and EDU transmission to EOC

- Storelow-rateplayback dataH/K EDUsand transfer asrate-buffered datafilesto EOC
*  Peform EDOS forward-link processing on command data blocks received from EOC

- Remove EDOSground message header and forward CL TUsand clock to SCITF or SSIM
*  Generate and transmit OMD messagesto EOC reflecting data processed

March 8, 1996 ETSDETAILED DESIGN REVIEW 15
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External I nterfaces

¢ For dataflowsbetween operational elementsthat ET Swill beused tosimulateor test, ET Swill comply
with those data formats and protocols documented in the controlling | CDs, including

« EDOSEGSICD
e TGT-EDOSICD
« SSIM-EOCICD
¢ ETSgpecificlCDsunder development
» EBnet-ETSICD being devel oped by EBnet (Review, dated February 1996)
» EDOSETSICD being developed by EDOS (Final, dated December 1995)
¢ Plantoestablish ICD or DFCD todocument thefor mat of spacecr aft datatapesfrom Lockheed Martin

March 8, 1996 ETSDETAILED DESIGN REVIEW
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System Configuration Item (Cl) Architecture

HW = HARDWARE
SW = SOFTWARE
S/C = SPACECRAFT
*COTS
** REUSE OF EXISTING DESIGN/PRODUCTS

* INCLUDES EMBEDDED SW

March 8, 1996
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SUBSYSTEM SUBSYSTEM SUBSYSTEM SUBSYSTEM
HWH HWH HWH sSw HW HW Sw
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Typical User Activities(1 of 2)

E
T
S HRS SCTGEN
Pretest Activities
Develop activity schedule to automate test sesson - Dedgn data generation specification
Create configuration setup files - Generate expected results from specification
If new test data required, prepare test data using . Generate test data
SCTGEN or user-provided data - Veify tes data
If test data tape required for playback at - Log test datafile name, descriptors, and storage
EDOSWSLC, tranamit ETS datato EDOS data location
capture system for recording and tape generation
Test Activities
If required for test, tranamit test data, including
SCTGEN-created test data
Monitor system status, data qudity, and accounting
displays
Enable/disable data logging options
Posttest Activities
View find summary datus
If required for test, compare or verify actud received
data with SCTGEN-produced expected results
View system activity log
Generate SUmMmary reports on user request
March8, 1996 ETSDETAILED DESIGN REVIEW 19
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Typical User Activities(2 of 2)

LRS MPS
Pretest Activities
Create configuration setup files, if different than Modify CMD and TLM fileswhen new PDB
gtandard configuration received
Create test scenario file to control data contents,
formats, and rates, for example
Load externd datafile of packets for interleaving
Generate canned OMD messages
Test Activities
Sdect source of externd S/C data (SCITF or SSIM) Control and monitor system functions
Monitor data quality and accounting displays Monitor data quality and accounting displays
Enable/disable CODA generation and transmission Enable/disable CODA simulation and transmisson
Enable/disable datalogging options Enable/disable datalogging options
Control scenario file execution
Inject errors and adjust TLM parameter valuesand
modeling associations
Posttest Activities
View find summary satus View find summary satus
Delog sored data Delog stored data
View system activity log View system activity log
Generate SUmMmary reports on user request Generate SUmMmary reports on user request
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Test Configuration
1. Provide high-rate spacecraft data smulating the TDRSS Ground
Termind (TGT) interface to EDOS

2. Simulate and transmit EDOS data setsto aDAAC
3. Simulate the front-end of a DAAC and recaive EDOS data sets

4. Provide low-rate spacecraft smulations
. Support EOSDIS norma and contingency-mode operations when
EDOS is avallable for forward- and return-link processing
. Support tests with the EOC when EDOS is not available

5. Provide low-rate EDOS functions for EOC to intarface with the EOS

AM-1 spacecraft integration and test facility (SCITF) and the EOS AM-1
gpacecraft smulator (SSIM)

March 8, 1996 ETSDETAILED DESIGN REVIEW
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ETSTest Configuration 1. High-RatelnterfaceScenario
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4 4
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availability
Pre-Stored
Data
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Reports
Output

2
ETS Operator g

ETS Operator
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Provides Test Data Dumps
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ETSTest Configuration2: DAAC-EDOSScenario

Rre Test Test
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Test Conductor
Test Conductor
}— @
Prepares/Distribute Oversees Test
Briefing Message Directs ETS Operator
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E
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ETS Operatorg
ETS Operator

Starts Test
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Post Test
Activities

Test Conductor

1
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(on request)
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S Pre Test

Activities

Test Conductor

ETSTest Configuration 3: EDOS-DAAC Scenario
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Post Test
Activities

Test Conductor

L

Conducts Post Debriefing
Generates Test Disposition
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ETSTest Configuration4: MPS-EOC Scenario

Pre Test Pest Tast
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‘ E
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ETSTest Configuration 4. MPS-Contingency Site-EDOS Scenario

Post Te st
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ETSTest Configuration5: SCITF/SSIM-EOC Interface

Fre Test
Activities
Test Conductor

4

Prepares/Distribute
Briefina Messaae
Review Test Plan
Verify resource
availability

E.
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ETS Operator

ETS Operator

Configure Equipment
for support
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MPS Major Functions

¢ Simulate S-band telemetry formats and r eceive spacecr aft commandsto test interface with EDOS

¢ Smulate low-rate telemetry formats and receive spacecr aft commands in Nascom blocksto test
contingency network interfacesto EDOSthrough EBnet

¢ Simulateandtransmitlow-ratetelemetryin EDOSformatstotheEOC and r ecelvespacecr aft

commandsfrom theEOC ascommand datablocks
¢ UseAM-1Project DataBasefiles(PDB)for telemetry gener ation and command verification
Provide limited telemetry responsesto valid spacecraft commands

¢ Provide Operations M anagement Data (OM D) simulation capabilitiesfor subset of EDOS and EOC
OMD

*

March 8, 1996 ETSDETAILED DESIGN REVIEW 29
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MPS System Interface Diagram

CADU BIT STREAM X 2 >

MPS

< CLTU BIT STREAM

\ \ EDOS

CADU IN NASCOM BLK X 2 >

MVME < ICLTU IN NASCOM BLK

EDUs

/ COMMAND/
" STATUS /
WORKSTATION | RATE BUFFERED DATA +  EOC

DATA FILES | COMMAND BLOCKs

EBnet

OMDs

LEGEND: NETWORK (UDP/IP)}‘:jﬁ:rv “NETWORK (TCP/IP) RS-422
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M PS Functional Overview

March 8, 1996

HSIO CARD

WORKSTATION MVME
CONTROL S/C SIM SWCI
USER STATUS OPERATOR
COMMAND
o e PROCESSOR
Swcl SUPPORT
OMD
SIM
SWCl
INITIALIZATION
TLM PDB
DATA \
UTILITIES
swcl
CMD PDB
DATA
MODELING TELEMETRY
PROCESSOR PROCESSOR

RECEIVE

TRANSMIT
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M PS Functional Overview

¢ USERI/FSWCI
* Provide for comprehensive operator control and status monitoring capabilities
¢ UTILITIES SWCI
* Prepare PDB information
¢ OMDSIM SWCI (Rehost from LRYS)
*  Primarily provide for smulation of CODA messages
» Allow operator tocreateandtransmit OMDsto EOC
» Allow operator toreceiveandlog OMDs
¢ S/CSIM SWCI Components
» Configuration Support

e Initidization
* Telecommand
* Telemetry

*  Modding

March 8, 1996 ETSDETAILED DESIGN REVIEW
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MPSS/C SSim SWCI Functional Overview

¢ CONFIGURATION SUPPORT COMPONENT
* Provide operator control and status capabilities
* Accept and use simulation timelines
» Loganddeloguser directivesand event messages
* Insert operationa anomalies
¢ INITIALIZATION COMPONENT
 MakePDB, model tables,and HRSH/K dataavailableto Command, Telemetry, and M odel tasks
¢ TELECOMMAND COMPONENT
* Receivecommandsaseither UDPblocks(from EOC) or CLTUs(from EDOS)
» Vadidate commands using CCSDS COP-1 protocol
*  Update telemetry parametersto simulate command execution
*  Support memory loadsand dumps
¢ TELEMETRY COMPONENT
» Supportall AM-1non-scienceratesand formats
* Format telemetry using CCSDS AQOS standards
» Emulate solid-state recorder pointers (in telemetry values)
¢ MODELING COMPONENT
» Providefor timedrivenscenariofiles
* Providefor tabledriven and algorithm driven modeling of parameters

March 8, 1996 ETSDETAILED DESIGN REVIEW



M PSSystem Design Block Diagram
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Disk . "
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Card Card Card Card
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A T a
Files
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Control Control Control Control Control Control Control
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COMMAND
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wNOSTIC RESOLUTION /
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L oad latest ver sion of AM-1PDB (invokePDB Utility from MPSMenu Controller)
Invoke/Start MPS from ETS Menu Controller
Configure MPS Command portsfor test

Monitor processing/status of received commands

EOC
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M PSReturnLink Processing Scenario
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L oad latest ver sion of AM-1PDB (invokePDB Utility from MPSMenu Controller)
Invoke/Start MPS from ETS Menu Controller
Configure MPS Telemetry portsfor test

Monitor transmissions/status of transmitted telemetry
I ntroduce communication/data anomalies

Apply modeling functionsto selected telemetry parameters
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M PSSizeEstimates

Component DSl Reuse% | Source

User I/F 4700 0

Utilities 2200 60 SOC Basdline

OMDSIM 5000 90 LRS

|/F Support 1240 0

Initialization 4500 90 SOC Basdline

Telecommand 12100 65 SOC Basdline

Telemetry 18500 45 SOC Basdline

Modeling 5480 90 SOC Basdline

Total 53600 = 14820 wDSlI
March 8, 1996 ETSDETAILED DESIGN REVIEW
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M PSBuild Plans

¢ April 1996 Capabilities (MPSBuild 1)

* User Interface (GN/SN)

» Timekeeping

 PDB Extractor

* GN/SN CMD/TLM Support
* Initiadization

* Interface Support S'W

2000 wDSI
280 wDSI
100 wDSI

2680 wDSI
500 wDSI
500 wDSI

¢ August 1996 Capabilities (M PS Release 1)

* User Interface (EDOS Sim)

« OMDSIM

« CMD/TLM/System Logging
*  Memory Load/Dumps

* |I/F Support

 EDU Generation (All modes)
» Scenario File Processing

* Rate Buffer File Generation
* EDU Generation (Nominal)
« UDPCMD Block Processing
» HRSH/K File Processing

*  Modeling

March 8, 1996

2700 wDSI
500 wDSI
700 wDSI
800 wDS
740 wDSI
600 wDSl
200 wDSI
100 wDSI
600 wDSI
1220 wDSI
300 wDS
300 wDSI

MPSBuild 1=6060wDSI

MPSRelease 1 =8760 + 6060 = 14820 wD S|

ETSDETAILED DESIGN REVIEW
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MPS Level 4 Requirement M odifications

¢ Thefollowing arethe modified M odeling requirements:

e V2-31110-15: MPSshall providemodeling fileswhichdefinestatic, table, or algorithmfilesbased on
telemetry mnemonic.

o V2-32120-15: MPSshall setinitial telemetry parameter valuesasidentifiedinapreviously defined
telemetry initialization table.

e V2-33200-02: MPSshall providetheoperator withthe capability to accessmodel tables, giving values
for each AM-1telemetry parameter at specific pointsintime.

* V2-33200-03: MPSshall providetheoperator withthecapability to accessmodel functionsand
coefficients.

¢ Thefollowingrequirement hasbeenremoved duetolack of detail:
e V2-32310-12: MPSshall becapable of transmittingcommand echo blocks(TBD).

¢ Thefollowing Solid StateRecor der (SSR) requirement hasbeen removed duetolack of need:
» V2-32120-16: MPSshall executetelemetry directivesthat control theM PSsolid staterecorders.

¢ Thefollowing SSR requirement hasbeen expanded to specify exactly what will beincluded inthe
playback stream. Thisrequirement appliestotheM PSrunningin thespacecr aft smulation mode.

o V2-32440-12: MPSshall smulate playback of recorded telemetry databy generating and transmittinga
static H/K packet in responseto aDump H/K buffer command.

March 8, 1996 ETSDETAILED DESIGN REVIEW 19
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MPS Level 4 Requirement M odifications (continued)

Based on the change noted on the previous dide, the following spacecr aft smulation mode requirement
has been removed:

o V2-32440-11 MPSshall providefor the storage of housekeeping telemetry to be used asplayback data.

* NOTE: Thecapability to storegenerated EDUs of housekeeping dataand to transmit thefilesviaKFTP
areincludedintheMPSEDOSs mulation modeasrequirementsV 2-32430-04 and V 2-32430-08,
respectively.

Thefollowing “ data conversion” requirements have been removed dueto interface changes:

e V2-31130-02: MPSshall accept directivesthat control theediting, reporting, and conversion of an
ASCII formatted Model Parametersfileto abinary format of theModel file.

e V2-31130-03: MPSshall accept directivesthat control theediting, reporting, and conversion of resident
telemetry filesinto CCSDS packet formats.

* V2-33200-01: MPSshall convert ASCII-formatted modelingfilesinto abinary format which canbe
processed by Simulate S/C C&DH and EDOS Processing SWCI.

Thefollowingrequirementshavebeen removed duetolack of need:

e V2-31110-09 MPSshall buildandforward simulation configuration commandsthat set packet
intervals(samplerate) for al real-time APIDsgenerated by the AM-1 spacecraft.

* V2-32120-06 MPSshall executetelemetry directivesthat set sampleratesfor real-timeAPIDs
generated by the AM-1 spacecraft.

March 8, 1996 ETSDETAILED DESIGN REVIEW
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M PS Status

¢ Status

* Received basdine software (TTTS R2.3) - 2/12/96

» All CDR responsesincorporated into MPS Detailed Design Specification - 2/16/96

*  Procuredand configured M PShardwareand softwarecomponents- 3/1/96

* Initial unit testing of primary MPS command and telemetry functionality - 3/6/96
¢ DataNeeds

* Modéding information

- PDB

* Telemetry parameter initial values

March 8, 1996 ETSDETAILED DESIGN REVIEW



wn-—m

March 8, 1996

HRSDetailed Design Overview

ETSDETAILED DESIGN REVIEW
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Major HRS Functions

Simulate TGT highratereturn link by transmitting up to two 150 M bps
serial datastreams.

Simulate EDOS output by transferring datasetstoaDAAC viaEBnet at
sustained datarates up to 34 Mbps.

Simulate DAAC front end by capturing EDOS data setsviaEBnet at
sustained datarates up to 34 Mbps.

Accept and playback SCITF test dataon Ampex tapes.

Process SCITF test datato generate CADU files, and EDOS-compatible
EDSand PDS.

ProvideaGUI-based control environment that supportsautomated
operations.

March 8, 1996 ETSDETAILED DESIGN REVIEW
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System Design Block Diagram

1
Ethernet I/F FDDI EDS,PDS 9
(Control/Status) Test data (34 Mbps) D”IQE
e
7
* Anno
Mast FDDI 16 MB Test Up to 150
aster FDDI ; Mbps
Annotation
Controller Interface Interface Memory Processor data EOS CADU
Card (3) Simulator ||Stream
Card Controller Card Card -
Card
/
Test data Data Sets Anno. Test
) Y data] ¥ VMEbus_
L 1
Sorted Sorted
i acket CADUs packets
Clock & Annotation gtream EDS, PDS Up to 150
Serial Data Mbps
150 Mbps
LaSoMbe I Eos EOS EOS 512 MB Data Set SONYTriplex |$ADY
E Reed- Service T R d Stream
Serial rame Solomon P Memory Processor ape Recorder
timecode Sync Card rocessor Card Card Subsystem
1 Card Card ar
Sorted ‘
_ Composite ‘ Et?ggﬁ: f packets ACADUS*
Composite filtered I 7
CADU VCDU I ] CADUs Ampex
stream stream VSB E?‘pg
E = 30 GB il
- Disk Farm
VHS High Rate Telemetry Backplane Storage
EY

March 8, 1996

— = Control

[]

& Status

Data &
Quality

Code 521 VLSI Cards

D VME Commecial Cards

Ethernet I/F (Control/Status) <

RS 232 (Control/Status) g
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System Interface Diagram

ETS High Rate System
SCITF Generated
Test Data SCITF
| ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ]
Tape o
Recording CADUs
Subsystem
EDS, PDS
Test Data Files CADUs
A EDOS
Data . Cmd/Status N
| VME J..EDS.PDS | |
CommandStatus/Event High-rate [P E s
Subsystem B
Control & N
Display ‘ EDS,PDS
Subsystem > EDS PDS E
Test Data Files bosriiasmn| T ol DAAC
\_/
OMD
. Ampex Tape
. FDDI EBnet
Legend: ECL Serial Port Ethernet —_— — Ciraee .
|IEEE-488 RS-232
[ | B
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Requirementsfor Simulating TGT Outputs

erial CADU
ETS HIGH-RATE tream

SYSTEM 150 Mbps Serial CADU EDOS

HRS APPLICATION 1: SIMULATING AM-1 SCIENCE RETURN LINK DATA

¢ Twoindependent serial output channels, dataratesup to 150 M bpswith a
1K bpsresolution.

Onechannel outputs SCTGEN generated test databaseset (upto4 MB in size),
with pre-defined updatesat a maximum updaterate of 30 M bps.

Theother channel outputsacompletetest datafile, from SCITF or SCTGEN.
Maximum simulated T SS of 25 minutes (25 Gbytes).
Reed-Solomon encodingon-the-fly for interleavelevels1-4.

Capability toinsert slip errors, up to 3 bitsat user specified location and
direction.

*

* 6 o o

March 8, 1996 ETSDETAILED DESIGN REVIEW 16



Simulating TGT Output (1)

"
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ETS VME High-rate System

Test Data Files Test Data

Files 150 Mbps
CADU
EOS Bitstream
Simulator EDOS

| Cmnds/Statys
> Master FDDI

Controller Interface 4 GB Disk
Test Data
Files Test Data
Files
1]
Legend: Pre-test
- Test

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Simulating TGT Output (2)

ETS Tape Recording System
Test Data Files
(CADUs)
150 Mbps CADU
Triplex Bitstream
Interface
Cmnds/Status
SONY Tape
Drive
Clock
Generator
Legend: Pre-test
—- Test
e Test (clk)

ETSDETAILED DESIGN REVIEW



Requirementsfor Simulating EDOS Output

E
T
S
ETS HIGH-RATE | et DO GO0 (34 Mbps)
SYSTEM DAAC
HRS APPLICATION 2: SIMULATING EDOS OUTPUT TO TEST DAAC FRONT-END
¢ SimulateEDOSdataset output by transferring datasetstoaDAAC viaEBnet at dataratesupto 34
M bps.
¢ Support FTP/IP and TCP/IP protocolsin Kerberos environment.
¢ Simulatedatasetsup toamaximum sizeof 25 GB, consisting of multiplefileseach nomorethan 2
GBinlength.
¢ Datasetscan beprovided by theuser, simulated by SCTGEN, or generated by VHSfrom SCITF test
data.
¢ Providedatasetinformationfor deliveryrecordstobehandled by OM D Simulator.
¢ Provide capability to transfer multiple data set files automatically.
March 8. 1996 ETSDETAILED DESIGN REVIEW 49
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Cmnds/Stat

Simulating EDOS Output

March 8, 1996

ETS VME High-rate System
Test EDS, PDS
Test EDS, PDS
FDDI FDDI @ 34 Mbps
c MatlStelT Interface Interface |n—————
s ontrofie (LAN) (WAN)
Test EDS,
PDS
[ |
Tesg[')ESDS' Test EDS,
PDS
Test EDS,
PDS
30 GB Data Set
Disk Array Processor
Test Data Sets Test EDS,
PDS
Legend: Pre-test
—- Test

ETSDETAILED DESIGN REVIEW
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Requirementsfor Simulating DAAC Front-End
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ETS HIGH- EDS, PDS (34 Mbps)
RATE EDOS
SYSTEM
HRS APPLICATION 3: SIMULATING DAAC FRONT-END TO TEST EDOS OUTPUT
¢ SimulateDAAC front end by receivingand storing EDOSdata setsvia EBnet at dataratesup to
34 Mbps.

¢ Support FTP/IP and TCP/IP protocolsin Kerberos environment.

¢ Verification and analysis of captured data sets supported by CDS analysistools.

¢ Regectincomingdatasetswhenthereisnot enough spaceon VHStostoreit.
March 8. 1996 ETSDETAILED DESIGN REVIEW
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Simulating DAAC Front-End

Cmnds/Status

Captured EDS, PDS

March 8, 1996

ETS VME High-rate System

FDDI
Interface
FDDI
Interface (WAN)
(LAN)
Captured
EDS, PDS

30GB

Disk Array
Test Data Sets

Captured
EDS, PDS

EDS, PDS

Captured

EDS, PDS

Data Set
Processor

Legend:

——-

Post-test

Test

ETSDETAILED DESIGN REVIEW
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Requirementsfor Reading and Transferring from SCITF-Generated

E Data Tapes
=T
S
ETS HIGH- Spacecraft-Generated Data Tapes
SYSTEM

HRS APPLICATION 4: READING AND TRANSFERRING FROM SPACECRAFT-GENERATED DATA TAPES

¢ Readandtransfer SCITF-generated test datafrom Ampex tapes.

¢ ProcessSCITF-generated test datato generatetest datafilesconsisting of
CADUs, packets, or raw sensor data.

March 8, 1996 ETSDETAILED DESIGN REVIEW 53



Reading & Transferring from SCITF-Generated Data Tapes

"
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Test Data Files
(CADUEs, Packets, Raw Data)

ETS Tape Recording System

SCITF Data ETS-VHS
Cmnds/Status Stream
Triplex ]
Interface CADU Bitstream
Test Data Files
(CADUs) A \ )
SCITE Data SCITF Data

Stream Stream CADU Bitstream

AMPEX
Tape Drive

SONY Tape
Drive

SCITF e—

Tape

Clock
Generator

Legend: g Pre-test (1)

Pre-test (2)
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Requirementsfor Processing SCITF-Generated Test Data

ETS-TAPE CADU Data Stream
RECORDING ﬁ ETS-VME HIGH-
SYSTEM RATE SYSTEM

HRS APPLICATION 5: PROVIDE CADU DATA TO VHS FOR DATA SET GENERATION

¢ Encapsulateand provideSCITF-generatedtest datainaCADU datastream for dataset gener ation.

¢ SimulatetheEDOSprocessingfunctionstogenerateafileof CCSDSVersion 2framesor Channel
Access Data Units (CADUSs).

¢ SimulatetheEDOSprocessingfunctionstogener ateastr eam of annotated packetsor EDUs.

¢ Smulatethe EDOS processing functions to generate Expedited Data Sets (EDSs) and Production Data
Sets (PDSs).

March 8, 1996 ETSDETAILED DESIGN REVIEW 55
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Generating EDOSData Setsfrom S/C Data

SIC EDS, PDS

ETS VME High-rate System

S/C EDS, PDS
@ 34 Mbps

* Annotation EDDI
Cmnds/Status FDDI Processor Interface
Controlle Interface (WAN)
(LAN)
SIC EDS, Annotation S/CPII:E)E)S,
PDS
S/C . | .
Test t . 1
Data Annotation Sorted Sorted S/CP[E)QS,
CADU (| [EOS 1 ! Packets Packets
TRS Stream || | Syng Eé)osl Sorted
Packets
Subsystem Dec| | EOS Servicd 512 MB
Processor | Memory 30 GB Data Set
Card Disk Array Processor
N Sorted Packets -
Sorted
Packets
VCDU Stream Packet
Stream
HRTB VSB
Legend: Pre-test
# Test
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Linesof Code

Process Descriptions _ Total Per centageof Reuse
Linesof Code
MEDS 34,000 ~100%
Master Controller 7,500 95%
Data Set Processor 4,300 60%
Annotation Processor 5,000 85%
Tape Recording System 15,000 0%
Frame Synchronizer 4,000 95%
Service Processor 18,000 75%
Simulator 7,000 75%
Reed-Solomon Decoder 10,070 100%
Telemetry Process ng Control Environment 79,000 95%
OMD Simulation 5,000 0%
Utilities 9,500 0%
March8, 1996 ETSDETAILED DESIGN REVIEW
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ETSHRSBuild Plan

Build | Date Functions Hardware | Software
1& | 5/96 | *Createand storetest data Rackwithal | Build1
Demo. “Transmit test datain CADUs at 150 Mbps cards, which
«Generateand storeEDSsand PDSs may include
*Transmit EDSsand PDSsviaEBnet at 34 Mbps prototypes.
*Captureand store EDSsand PDSsat 34 Mbps An Ampex
«Playback user-provided datafrom an Ampex tapedrive tapedrivew/
*Generate ED Ssand PD Ssfrom user-provided test data WSIF.
*Generate CADU files from user-provided test data
*Partial WS interface (control and status)
*Receiveandtransmit OMD and display OMD event
2 | 9/96| InadditiontofunctionsinBuild 1: ;ipt)lci?;% Build2
*Verify EDSsand PDSsgenerated by EDOS with
*Generatethe2nd 150 Mbps CADU streamviathe TRS production
*Full WSinterface (OMD, report generation, DVT and DCT) cards
*Transfer user-provided test datafrom Ampex to SONY drive Upgrade the
rack
March 8, 1996 ETSDETAILED DESIGN REVIEW



Status

E
T
S
¢ Completed Draft HRS Detailed Design Specifications document. Thiswill berevised and re-distributed
when all commentsarereceived.
¢ Ampex evaluation model isbeing tested concurrent to the Ampex procur ement.
¢ Reshapeimpactshavebeen minimized,and ETS-HRSwill provideaserial CADU datastreamto
EDOSfor recordingonto Ampex DI S160i tapemedia.
¢ ETSHRSBuild1landalimited-capabilitiesdemonstrationisscheduled for M ay 8, 1996.
March 8, 1996 ETSDETAILED DESIGN REVIEW 59
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Telemetry Process and Control Environment
(TPCE)
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Major TPCE Requirements
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CDS

TPCE |<—p| OTHERETS
ELEMENTS

‘ Commands/Status/Events

ETS-HRS + + *

ETS-VHS ETS-TRS ETS-LRS

» Providesthecapability for statusgathering, display, external serving.

* Providesexpert system control for automated commanding.

* Providesmanual commandingof VM E systems.

* Providesthecapability of Unix-launching of other toolsinETS.

» Providesdatadistribution management for outgoing datafrom HRS.
* ProvidesCODA informationviaexternal statusserving.

* Providesthecapability tolog VME & TPCE eventsintologfile.

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Goals, Objectives & Approach

L 4

Reduce oper ations costs by building autonomous contr ol and monitoring environment.
Build reusable softwar e components which provide these common capabilities.
Completely build an object-oriented design:
» Client/Server, multi-process architecture.
*  Component designs based on KISS principle.
* Hierarchic design structure of atomic- to process-level objects.
* Loose coupling.
I mplement design in C++:
* Every componentisaC++ class.
Utilize an Event-driven runtime structure:
* All system actionsare based on queued events- user input, timers, socket |/O.
M ake the componentsreusable through:
» Formal certification of component design and implementation through peer review.
*  Coding and documentation style guides.
*  On-line documentation of components including examples and test programs.
M ake the components portable through use of standards:
*  UNIX operating system, POSIX compliance.

*  Graphicuser interface based onthe X Window System and the Open Software Foundation’ sMotif
style.

March 8, 1996 ETSDETAILED DESIGN REVIEW 62



Status
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¢ TheTPCE systemusedintheETSproject will bemostly reused from previousTPCE pr oj ects.
*  96%t097% softwarereused

¢ Nonew capabilitiesareneeded for TPCE -- by simply making modificationstothecurrent
capabilitiesET Sneedswill bemet.

¢ Thechangesneeded are

» Catalog, Command, and Status support for each subsysteminthe ETSVME systems- largest
areaof changes.

» Changesto User-Interface (Ul) modul eto meet project guidelinesand requirements- minor
changes.

»  Configuring datadistribution management for HRS- minor to major changesdepending on
VME software capabilities.

¢ TPCEwill bedemonstrated bothintheETS-HRSand ETS-L RSdemonstrationtobeheld on
5/8/96 and 5/29/96 r espectively.

March 8, 1996 ETSDETAILED DESIGN REVIEW 63
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Simulated CCSDS Telemetry Generator
(SCTGEN)
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Major SCTGEN Functions

wn—m

GenerateCCSDSreturnlink data consisting of:

» CCSDSVersion2CodedVirtual Channel AccessDataUnits(CVCDUs) and Channel AccessData
Units (CADUs).

e CCSDSVeson 1 Packets.

GenerateEDOSdataproductsconsisting of:
 EDOSDataUnits(EDUs), consistingof CCSDSV ersion 1 PacketswithEDOS Service Headers.

» Expedited DataSets(EDS) which consist of time ordered packets sorted by APID on aper session
basis.

*  Production DataSets(PDSs), which consist of timeordered, overlap del eted, quality annotated
packets sorted by APID onauser-sel ected time period.

Simulateerrorsinthegenerated or user-provided CCSDSreturn link data
or EDOSdataproducts.

Generatean expected resultssummary of thegenerated test dataand the
inserted errors.

Storeall generated data on to disk and tape storage media.

March 8, 1996 ETSDETAILED DESIGN REVIEW 65



RequirementstoSupport ETSTest Configuration 1

E
=T
S
Test
=0
S
C
HRS
AD T
EDOS |wg—CADY Smulating [ ——=— G
TGT Data E
N

o SCTGEN will create test datato be subsequently loaded into the VHS

component of the HRS to be sent out asaserial CADU stream at asustained
datarate of 150 Mbps.

o SCTGEN will create test datawhich will be stored directly on tape mediato be

subseguently sent out by the TRS component of the HRS asa serial CADU
stream at asustained datarate of 150 M bps.

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Requirementsto Support ET STest Configuration 2

Test
Y Daa
HRS Test >
C
DAAC | PDS, EDS Simulating - Data T
EDOS Output S
N

« SCTGEN will generate test datathat will be fed into the VHS component of
the HRSfor data set processing and transfer to the DAACsvia EBnet.

« SCTGEN will generate test datathat will be stored on tape mediainthe TRS
for subsequent input to the VHS component of the HRS for data set processing
and transfer tothe DAACsviaEBnet.

o SCTGEN will generate data setsthat will be stored on the HRS for subsequent
transfer to the DAACsviaEBnet.

March 8, 1996 ETSDETAILED DESIGN REVIEW 67



Requirementsto Support ETSTest Configuration 3

E
T
S
Test Data
CADU S
- Test Data, C
HRS Quality & T
EPOS Ac?oitﬁﬁ,ng Accounting, S
PDS EDS Expected Results N
o SCTGEN will generatetest datathat will be transmitted to EDOS for data set
processing and data set transfer to the DAACs.
« SCTGEN will generate dataquality and accounting information which can be
used to check received datasetsfrom EDOS at the DAACs (simulated by ETS).
o SCTGEN will produce a set of expected resultsto be used for comparison in the
post-test phase.
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Linesof Code

Softwar e Process Descriptions Linesof Code
Main ETSLayer Functions ~2,000
CCSDSLayer Functions ~6,000
CORE Functions ~10,000
Note: All of the core functions and most of the CCSDS layer functions have
been compl eted.
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Build Plan

Build

Date

Functions

Prototype

11/95

| Basic EOS AM-1 return link data simulation (packets, CADUSs, data multiplexing)
*Raw error insertion, generation of gaps

4/96

Inaddition to functionsin Prototype:

*Formatted error insertion, complex datasimulationto support HRS, RSencoding
*Datastreamscontai ning gaps, scrambledtimeorder, errors, etc.

«Simulation of quicklook flag

*Telecommand packets, frames, CLTU ssimulation

*Generation of expected results

*GUI functionality

*Dataverification

*EDOS Data Products simulation (EDS, PDS, EDUs, Rate-buffered Files)

7196

InadditiontofunctionsinBuild 1 and the Prototype:
*More GUI functionality

*Crash Recovery Capability

*Report Generation

*Note: TheSCTGEN capabilitieswill bedemonstrated withtheLRSand HRSBuild 1 demonstrations.

March 8, 1996
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¢ Completed Draft SCTGEN Detailed Design Specifications document. Thiswill berevised and re-
distributed when all commentsarereceived.

¢ Thedemonstration version of SCTGEN was completed in November 1995,

¢ Return-link and forward-link data generation capabilities are being used for internal testing of the
Code 521 system elements.

¢ SCTGEN will bedemonstrated both in the ETSSHRS and ETS-L RS demonstrations scheduled for
5/8/96 and 5/29/96 r espectively.

March 8, 1996 ETSDETAILED DESIGN REVIEW 7
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ETSLRSBIlock Diagram

4 N\
ETS VLS
NAS_A36 timecod_e
provided by the site -
- -
VME
Low-rate
System
)
Command/Status/Event
.‘ >
Control &
Display |4 CLTU/Command Block
Subsystem
| < EDUs
Test Data Files -
N J (& J

CLTUs
(Command Blocks)

EOC

EDUs
(packets and CLCWSs)

Rate-Buffered i i

Data Files | |

Customer Operations

Legend: RS-422 Serial Interface -

March 8, 1996

Ethernet (TCP/IP protocol)>

Data Accounting

Ethernet (UDP/IP protocol)
--------------------- —
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Functional Requirements
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¢ Smulate EDOSforward link processing functions by receiving Command Data Blocks, checking
EDOS ground message header s, extracting forward link data, and forwarding it to SCITF/SSIM

¢ Transmitforwardlink datato SCITF/SSIM at 125bps, 1K bps, 2K bps, or 10K bps

¢ SimulateEDOSIlowratereturnlink processingfunctionsby receivingand processinguptotwo S-
band serial data streams

¢ Performreturn-link processingat dataratesuptol1Mbps
*  Processupto 8 spacecraft IDs(SCID)
* Processupto31Virtual Channels
* Processupto521 Application ProcessIDs(APID)
*  Processupto521 sources
¢ Transmitreturnlink dataasEDUsand ratebuffered datafiles
¢ Providea GUI-based control environment that supports automated oper ations

March 8, 1996 ETSDETAILED DESIGN REVIEW 7
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System Interfaces

CODAs & SEE0C
Rate-buffered Files |0 RT EDUS (CLCW, Pkt)
Events, Statl s(CLTUS) CADUs
V , us, P . .
cmd Biks, & AU EOS (Seré"i;'?('ts”eam
ETS-LR CDS | EDUs, Commands Simulator —=212Kbps) —f rep card
from CDS Card (Debug)
TPCE Master
& [ == Controller 16 MB
iliti . E— SRAM
Utilities 2 GBytes £DUs (incl CADU
Disk CLTU CLCW Data File A
SC21-2 Packets) Name |
| Cmds & Cmds & EDUs (incl. | VME Bus
Status Status CLCW , VCDU, CLTUs
CADUs v & Packets) V CLTUs
SCITF L (1.1 Mbps) EOS_. Forward Serial Bitstream
SSIM —% Front-End Service Memory Link —— scite
|_ Processor Processor Buffer
Card (32 Mbytes) Interface
: Card Card [— SSIM
NAS36 Timecode
VCDU stream ? EEJCLI{sé(\;:/ch.
for Path Service | VCDU. 2
Packets)
Telemetry Backplane ]
VSB Bus
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Uplink Processing Scenario

Command & Status

|

ETS-VLS

B

- Command Blocks

Header Validation
- CLTU Extraction
- Throughput CLTUs

| ssim \‘

e
~N ETS-CDS

CBs for
archive

CODA
Reports

B

J

. Receive Command Blocks from EOC

Vdidate command block header
Deposit valid CLTUsin mailbox
Send command blocksto CDSfor archiving

. Forward CLTUsto SCITF and SSIM

March 8, 1996

Retrieve valid CLTUs from mailbox

Command
Blocks (CBs)

EOC

Output clock and data CL TUsto SCITF and SSIM at aselectablerate
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Return Link Processing Scenario

Command & Status
* ETS-CDS
512 & 16 Kb é )
ps -
~| ETS-VLS —
SC'TF ) CCSDS for archive and CODA Reports &
Frames - Frame Processing rate-buffered Rate-Buffered Data
SSIM - Packet Reassembly
- CLCW Extraction
- EDU Generation -
Real-Time E O C
\_ _J EDUs

¢ FramelLevd Processing
» Processtwo serial input streams (512 K bps maximum ratefor one channel and 16 Kbpsfor other)
* Timestamp and perform Reed-Solomon decoding and correctionto each frame
¢ Packet Level Processing
* Reassemblesource packetsby any combination of SCID, VCID,and APID
* GenerateEDUsand send to EOC or CDSfor archiving
* Sendrate-buffered dataand CODA reportsto EOC

March 8, 1996 ETSDETAILED DESIGN REVIEW -7
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March 8, 1996

CLTUs
Serial bitstream
125 bps, 1 Kbps, 2
Kbps, 10 Kbps

System Test Configuration

TPCE and

ETSLRS Utilities

Test configuration 5
Simulate Earth Data
Observing System (EDOS)

CODAs and
rate-buffered files

Events, Status, Cmd
Blocks, EDUs,
commands from CDS

TCP/IP
thinnet

. RS-422 . Command Blocks
Logic Forward Link Master (CLTUs)
Analyzer Interface Card Controller
A il
EDUs (incl
CLCW, VCDU,
and packets)
VMEbus
i CADU Data .
I?éfDﬂLlJessi " Commands Commands EDUs (incl
and Status and Status CLCW, VCDU,
and packets)
EOS EOS Service Memory
Simulator Processor Buffer
CADUs (Serial Card Ccard (32 Mbytes)
bitstream) RS-422 I 'y
Test Generator » Front-end VEDU
(CADUs) [R=422 »  Processor stream for EDUs (incl
up to 1 Mbps ~ path service CLCW, VCDU,
P P — and packets)
» Front-end VSB |
NASA36 > Processor Telemetry
Backplane

Timecode 1 kHz

Data
Generator
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L inesof SourceCode

Lines of | Percentage
Code of Reuse

Process Descriptions

MEDS 7000 99 %

Command Block Processing 500 0%

EDU Generation 250 0%

Gateway 2500 90 %

Front End Processor 7200 5%

Service Processor 13000 83 %

Forward Link Interface 6000 90%

Simulator 1900 75 %

Telemetry Processing Control Environment 78000 96 %

OMD Simulation 5000 95 %

Utilities 6700 30 %
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Build Plan

or—Ccw

(BN

1) Capture and process command blocks from EOC
2) Transmit CLTU to SCITF/SSIM

3) Capture and process CADU from SCITF/SSIM

4) Extract packets and transmit them as EDU to EOC
5) Extract CLCWs and transmit them as EDU to EOC

6) Partial WS interface (control & status)
7) Receive and transmit OMD
8) Display OMD event

A chassis with
all cards, some of
which may be
prototype.

NOMr —CwW@

1) Process the second CADU stream

2) Generate and transmit rate buffered data files
3) Generate and transmit CODA reports
4) Full WS interface (CODA, OMD generation)

Replace prototype
cards, if any,

with production
ones. Upgrade
the chassis.

March 8, 1996
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¢ FLICcanbesetuptooutputat 10Kbps. All lower rateswill beautomatically supported.

¢ Ifoutputrateisinitially set low (e.g., 125 bps), manual upload of catalogwill berequiredto
output afaster rate(e.g., 10 Kbps). Request for command ratechangewill beinitiated from
EOC viaavoiceloop.

¢ Completed revison of LRS Detailed Design Specification
¢ Firstdemonstration of LRSwill beon May 29, 1996
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Development and Testing Environment
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Development and Testing Environment

E
T
S
Development and Test HRS & LRS MPS
Phase
Prior to Build 1 Code 520 - Data Systems CSC ETSlab and Code 515 -SOC,
Technology Division (DSTD) lab, Building 25
Building 23; CSC ETS lab
Build 1 DSTD Lab SOC
Demonstration
Prior to Build 2 SOC SOC
System and SOC SOC
I ntegration Testing (Time share LRS with EOC)
Acceptance Testing Preliminary: SOC Preliminary: SOC
Final: HRS at EDOS Final: EOC, EDOS
LRS at EOC
(Timeshare LRS with EOC)

¢ Code515/Simulations Operations Center (SOC) will be sitefor ETSintegration and testing activities
* Providessuiteof test toolsand test equipment to support integration and testing activities
» Providesdatalinestosupport early, informal checkout of systemswith EOC

* Providesearly opportunity for testersto gain system familiarization and to devel op test proceduresona
non-interference basis with developers
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Test Tools Overview

Tool Sour ce Purpose Application
CCSDS Test Tool SOC basdline | Generate commands from M PS spacecraft command
(CTEST) predefined files and recelve generation
commandsin serid stream
Receive, process, and display Receive MPS processed telemetry
CCSDS telemetry stream
QC Replay COTS Record tester activity for future | Execute system tests and
replay and verification regression tests for verifying
future builds and IDR resolution
Network AnalysisTool | SOC basdline | Transmit, receive, store, and MPS and L RS spacecraft
(NAT) display network protocol data | command generation and
formats (UDP/IP, TCP/IP) telemetry receipt
Data Quality Monitor | SOC basdline | Redl-time display of data Display qudity countsfor CADU
(DQM) quality counts processing

March 8, 1996
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|ntegration Test Approach
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System and Integration Test Approach
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* o

S& I T uses SSDM methodology and building block approach

Independent CSC test team wrote I ntegration Test Plan/Procedures and System Test Plan/Procedures
documents

» Final plancontentsdistributed on 3/5/96

» Formal test procedures contents under configuration control and delivered at Build Readiness Review
(BRR)

¢ Test reportsprepared after execution of tests
*  Quick look reportsprovide status of testing on aweekly basis, or asrequired by ATR and ESDI S project
»  Find test reports document successfully completed and anomal ous test results

* Red-linedtest proceduresapproved by Product A ssurance personnel areprovided aspart of formal test
record
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Discrepancy Report Tracking

¢ Internal Discrepancy Reports (IDRs) generated by independent CSC team during I ntegration and
System Testing

¢ Unresolved IDRs converted to Discrepancy Reports (DRs) at Acceptance Testing

Additiona problems identified in the delivered software during acceptance testing documented as DRs
DRsresolved by ET Sdevel opersduring acceptancetest phase
DRsresolved by ETS maintenanceorganization after ET Sdeliveredfor operational use

¢ Comprehensive Discrepancy System (CDS) recommended as problem reporting system

March 8, 1996 ETSDETAILED DESIGN REVIEW

Cross-platformtool currently in useby other Code 510 testing organi zationsfor acceptance and mission
readiness team testing

Requiresconnectiontothe CNE, an | Paddress, andinstall ation of supporting and client softwareto
enter and view reports

Designated user controls IDR disposition and status through CDS interface

Requires CDSadministrator setup, and somereinterpretation of concept of operationsasdefinedin
Release 4.0 User’s Guide

Problem output existing after completion of Integration and System Testing canbeinputintoDRTT
for trackingduring ET Soperational phase
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|ntegration Testing Status

¢ Status
» Defined test cases detailing test methods and success criteria
- Allocated requirementsto specifictest caseswithinthetest sets(Appendix Ain I TPP)
- Allocatedtest setsto builds
* |dentifiedtesttools, stubsand driversneeded or requiring modification
» Beginning refinement of test procedures, creation of test data, and identification of needed inputs
* Beginning detailed definition of test environment needs
- Network connectivity
- Platformsfortesttoolsand drivers
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Cl Interfaces

Interfacing Cls

szem U swohwa fop;ler OMDSM |cDs Utiied TPcE | scteen | coshw | wHs TRS VLS MPS  |MPsS Utilitied
Menu Controller X X X X X X X X
CDShosted
OMDS(IIJ\;‘ X X X
CDS Utilities X X X X X
(7]
Q  |mcE X X X X
SCTGEN X X X X
CDS HW X X
VHS X X X
(7]
T TRS X
2 |ws X X X X X
MPS X X X
0 [MPS=hosted
s OMDSII\(;IS X
MPS Utilities X
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Integration Test Set M appingtoBuilds

Test Set
= x| - s |
<D I~ AR 2
PEPOWEU(LEg{mmEDED 292
Elo|l<|ale|<|<|o| BBl Z|I|o|l<|S|al¥|o|3l5
Z|lQlalW|llojlw|jw|lwWwluwlwlw[ololQlw|X|&|[AlA
G222 8(5(2(2(2(2(2(2(2|2|2 8|2 |2 |52
Build EIII>8I—I—I—I—I—I—_I_|_|_|§§OO
HRS 1 X | X X[ XX X| X X
HRS 2 X[ X X| X
LRS1 | X X|P P X
LRS?2 X[ X X| X X X| X1 X X
MPS1 | X X P
MPS 2 X X | X

March 8, 1996

X - requirements all ocated to test set are verified for specified build
P- partid verification of requirements all ocated to test set
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MPS System Test Configuration

MPS < CLTU Bit Stream
CLTU in Nascom Block
-
NASA36 Time Code CADU in Nascom Block
> »| CTEST
CADU Bit Stream
' -
MVM E Command Data Blocks
-
Command/Status
WORKSTATION Rate-Buffered Data Files An a|ySiS
Data Files -
(QC/Replay) Tool
-
OMD p-| Independent Computer System
(OMDSIM)
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L RS System Test Configuration

ETS LOW RATE SYSTEM
CLTUs (Command Data Blocks) Zﬁ;‘?{gg
NASA36 time code Tool
provided by the site
P
CLTUs
P> MPS- S/C Mode
CADUs i
VME /'2 (Verlfled)
Low-Rate
System EDUs (packets and CLCWs)
Network
< Command/Status/Event Rate-Buffered Data Files o | Analysis
Tool
Control & < CLTU/Command Block -
Display
Subsystem |- EDUs
Test Data Files
ndependent Computer
o p| Ind dentC t
~ | / System (OMDSIM)
OMD
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4 I\ EDOS Data

Specifications Storage
@4 > SCTGEN

Expected Results

. |

CCSDS Return-Link Data
O Data Sets, Frames *
Tapes
User Data, Raw Packets
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HRS System Test Configuration

ETS HRS
SCITF-Generated
< Test Data Tape
TRS - :2
CADUSs > CADUS
Cmd/ EDS, PDS
Status <
Command/Status/Event VHS EDS. PDS Independent
Computer
CDS |@g—E25P25 System
Test Data Files
i >
>
Network
Analysis
QUMD - Tool
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System Testing Status

E
T
S ¢ Status
o Attended ETS development meetings
* Toured Code 520 Data Systems Technology Division (DSTD) Lab
* Metwith Code520 system test engineer
* Developed ETS system test plan
*  Continuing to write system test procedures
- Code520 sinternal systemtesting used asafoundationfor LRSand HRS system testing
*  Working with Acceptance Test Team
- QC/Replay test tool
- Insight into integration and system testing
March 8, 1996 ETSDETAILED DESIGN REVIEW
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Acceptance Test Approach
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EffortstoDate

¢ Conducted a Requirements Study
» Dédivered forma requirements study document (October, 1995)
¢ Reviewed Design Documentation

e Commentsforwardedto ET Sdevelopment team (Feb, 1996 for LRS/MPSand Mar, 1996 for
HRS/'SCTGEN)

¢ Generated Acceptance Test Plan
» Draft version delivered for review (Feb, 1996)

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Future Efforts

Complete Acceptance Test Plan

Attend demonstrations of system
Generate Acceptance Test Procedures
Observe I ntegration and System Testing
Review User’s Manuals

Conduct Acceptance Testing

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Acceptance Test Planning

Group requirements by functionality
Develop test setsand test cases

Create operational scenarios

Attend demonstrations

Review ETS project related documentation
Gather and verify test data

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Acceptance Testing

¢ Conduct acceptance testing within operational environment
¢ Perform testing through several methodsincluding: functional, performanceregression, and
oper ational scenarios
¢ Generate Discrepancy Reports (as needed)
March 8. 1996 ETSDETAILED DESIGN REVIEW
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Acceptance Testing

¢ Veify and validate Discrepancy Reports
¢ Automated Testing
»  Record/Playback of test casesComparison of results
¢ Generatefinal verification test report and recommendation for acceptance of system
¢ Support Discrepancy Report Status meetings
¢ Collect Test Metrics

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Training Approach
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EffortstoDate

¢ Generated Training Management Plan
* Identifiessubject areasfor training and resourcesrequired to conduct training
*  Proposes suggested training schedule
* Containsatraining item checklist
» Draftversiondeliveredfor review (Jan, 1996)

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Future Efforts

Complete Training M anagement Plan
Attend demonstrations

I dentify entitiesthat requiretraining
I dentify areas of expertise

Review User’s Manuals

Develop training packages

Conduct training

March 8, 1996 ETSDETAILED DESIGN REVIEW

105



wn—m

Training

¢ Lectures
* Oveview of system
¢ Demos

» Exchangeof technical information (being conducted asearly asApril)
¢ HandsOn

e Unix functions
» SCTGEN functions

- User procedures/Scenarios
* HRSfunctions

- User procedures/Scenarios
* LRSfunctions

- User procedures/Scenarios
 MPSfunctions

- User procedures/Scenarios
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Training

E
T
S ¢ Collect Training Metrics
» Training Feedback form
» Evauate the effectiveness of training
* Improvetraining (real-time)
» Forwardfeedback formstothecustomer
March 8, 1996
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Transition ToOperations
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Transition to Operations

0O& M Team needstobeestablished

Training to be provided by AlliedSignal Technical Services Corporation (ATSC) System | ntegration
and Verification (SIV) Team

All system componentstobeincluded with thedelivery will beprovided intheconfigur ation specified
andintherequiredformat, medium, and quantity.

Deficiencies
e All known anomalies and deficiencies will be identified
Documents

* All delivered documentswill becompleteand accurately reflect thesystemasdelivered (design
document, interface specifications, users guides, and other descriptive materials)

M anagement
*  Report will be prepared that addresses devel opment, implementation, integration, and testing of the
delivered system.

Transtion of hardwar e and software

*  Operations and maintenance responsibility will transfer from ETS Development Team to O& M Team
Post-delivery

* Responshilitiesfor ETS activities transfer to the ESDIS Project

» ETSDevelopment Team will provide support for resolution of hardware/software anomalies through
FY97
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| ssues

¢ Competition for ETS Resources and Services During August - November 1996 Timeframe
» Engineering Modds (Development/Testing have not been compl eted)

MPS 8/1/96
LRS 9/3/96

» System Testing (August - September 1996)

*  Acceptance Testing (October - November 1996)

* MPS, LRS, HRS Find Délivery (December 1996)
* Priority:

March 8, 1996

System Testing/A cceptance Testing / Problem Resolution
Training

EGS Support

Other Users
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| ssues

¢ Locationof ETSHRSand MPStosupport EDOSinterfacetesting
*  Floor space availability
» ECL cablefor serial datatransfer limited to about 25 feet

Affectslocation of ET Staperecorder systemtotransfer datato EDOStapes
Affectslocation of ETSHRStotransmit dataat 45 M bpsto EDOS@GSFC(Reshaperate)

¢ Designation of ETS operations and maintenance per sonnel and responsibility
*  Operational procedures need to be developed
* Familiarization activities can begin right now

March 8, 1996
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RID/Comment Process
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¢ Twoformsfor noting discrepancies’comments/clarifications related to thisreview presentation and the
materials handed out

* Code510Review ItemDiscrepancy (RID) Form

e Comment/Clarification Form - Usethisforminstead of theRID formto submit informal commentsto
the ETSProject, or to request clarification on apoint made at the ETS Design Review

» Hardcopiesof bothformsprovided ashandoutsat thisreview
¢ Allformsduein by March 15, 1996
¢ Pleasesubmit formsby mail or hand carryto:

Willie Fuller

NASA/GSFC Code 515.1
GSFCBuilding 3, Room 129
(301)286-6912

March 8, 1996 ETSDETAILED DESIGN REVIEW
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Acronyms

* AOS
¢ APID
¢ AM-1
¢ ASCII
¢ ATR
* ATS
* BER
¢ bps
* BRR
. C& DH
* C&S
* CADU
* CB
* CCB
* CCR
* CCSDS
* CDS
* CDS
* CGEN
March 8, 1996

Advanced Orbiting Systems
application process identifier
mor ning equatorial crossing
Spacecr aft series

American Standard Computer
Inflation Exchange

Associate Technical
Representative

absolute time sequence
biterror rate

bitsper second

build readinessreview
command and data handling
control and status

channél accessdata unit
command block
Configuration Control Board
configuration change request

Consultative Committee for
Space Data Systems

Control and Display Subsystem

Compr ehensive Discrepancy
System

Command Generator

ETSDETAILED DESIGN REVIEW
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* o

Cl
CMD
cntrl
CODA

COP
COTS
CPU
CR
CSC
CvCDhU
DAAC

DCT
DD
DDS
DFCD
DFD
diag
DPR
DRAM

DR
DS

configuration item
command
control

customer operations data
accounting

command oper ations procedure
commer cial off-the-shelf
Central Processing Unit
construction record

Computer Sciences Corporation
coded virtual channel data unit

Distributed Active Archive
Center

Data Comparison Tool

data dictionary

detailed design specification
data format control document
data flow diagram

diagnostic

data processing rate

Dynamic Random Access
Memory

Discrepancy Report
dataset
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Acronyms (continued)

¢ DSAT Data Set Assembly Table e FEP front end processor
¢ DS delivered source instruction ¢ FOT Flight Operations Team
¢ DSN Deep Space Networ k ¢ FPGA field programmablelogic array
¢ DSTD Data Systems Technology ¢ FTP filetransfer protocol
Division ¢ GaAs Gallium Arsenide
L 2 DVT Data Verification Tool . GMT Greenwich mean time
* EBnet EOSDI S Backbone networ k . GN ar ound networ k
¢ EDOS EOS Data and Operations ¢ GSFC Goddard Space Flight Center
System ¢ GUI graphical user interface
¢ EDS expedited data_set e HIK house keeping
¢ EDU EDOS data unit e HR high rate
*+ EGS EOS Ground System ¢ HRTB High Rate Telemetry Backplane
¢ EOC EOS Operations Center e HRS High-Rate System
¢ EOS Earth Observ?ng System e H&S health and safety
¢ EOSDIS Earth Observ_lng System Data o HW hardware
and Information System . e
: e« ID identification
¢ ESDIS Earth Science Data and P internet protocol
Information System ¢ !n ernet protoco
e ESH EOS Service Header e ICD !nterface control docummt
e ETS EOSDIS Test System ¢ ICWG interface cgntrol working group
¢ F&PR Functional and Performance ¢+ IDR Internal Dlscrepancy Reports
Requirements + IRD I nter face Requirements
+ FDDI Fiber Distributed Data Document
| nterface ¢ ISO Inter national Standards
Organization
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Acronyms (continued)

e V&V independent verification and ¢« OMD oper ations management data
validation ¢ OMDSIM OMD Simulator

¢ kbps kilobits (thousands of bits) per e OMT Object Modeling Technique
second _ ¢ OSF Open Softwar e Foundation

¢ KFTP Kerberos File Transfer Protocol « PDB project database

¢+ LAN local area network ¢ PDS production data set

¢ LR low rate e pkts packets

¢ LRS Low-RateSystem e PN pseudorandom noise

¢ Mbps ;neceg?glts (millions of bits) per o Pspec process specification

. . ¢ PSS portable spacecr aft smulator
¢ MDM multiplexer -demultiplexer .
: e« QA Quality Assurance

¢ MEDS Modular Environment for Data .
Systems ¢ QC Quiality Center

¢ MET mission elapsed time ¢+ RAM Rahdom AccgssMgr_nory

e MOU M emor andum of ¢ RID review item disposition
Understanding ¢ RE record express

e MPS Multimode Portable Simulator ¢ RTS relative time sequence

¢ MRBD managed rate buffered data ¢ XIT system and integr ation test

. M SB Microelectronic Sygerns * SCTGEN Smulated CCSDSTelemetry
Branch Generator

¢ MUX multiplexer ¢ SIC spacecr aft

¢ NASA National Aeronauticsand Space ¢  SCID spacecr aft identifier
Administration ¢ SCITF Spacecr aft Integration and Test

* Nascom

March 8, 1996

NASA Communications
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Acronyms (continued)

¢ SCS small computer serial ¢ TDRSS Tracking and Data Relay
interface Satellite System

¢ SDR system design review ¢ TFS Telemetry Frame

¢ SDU service data unit Synchronization

e SITPP System and I ntegration Test e TGT TDRSSGround Terminal
Plan/Procedures e TLM telemetry

e SV System Integration and ¢ TPCE telemetry processing control
Verification environment

¢ SN Space Network ¢ TRS Tape Recorder Subsystem

¢ SOC Simulations Operations Center e TSS TDRSS Service Session

¢ SRAM Static Random Access Memory e TTL transistor-transistor logic

¢ SRS system requirements e UDP user datagram protocol
specification e UIF user interface

¢ SSIM Spacecr aft smulator e VC virtual channd

¢ SSR solid state recor der ¢ VCDU virtual channe data unit

¢ SP Softwar e through Pictures ¢ VHS VME High-Rate Subsystem

¢+ SW software e VLS VME L ow-Rate Subsystem

¢ SWCI softwar e configuration item e VLS very large scaleintegration

¢ TBC to be confirmed ¢ VME versa module eurocard

e TBD to be determined e VSB VME subsystem bus

¢ TBS tobespecified ¢ WAN wide area network

¢ TC telecommand ¢ WSC White Sands Complex

e TCP transmission control protocol e XTE X-Ray Timing Explorer

¢ TDRS Tracking and Data Relay e XTTS XTE Test and Training
Satellite Simulator
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